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This paper analyze Nonperforming Loan ratio to total credit (NPL), as a proxy for 
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From those approaches, the nonperforming loan model is the most commonly 
used to determine the impact of macroeconomic conditions on banking risk. 
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suggestions for further research.
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II. THEORY
The credit risk is seen as one of the most essential and enormous risks in the 
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consolidation their nonperforming loans and took a more prudent approach in 
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These NPL ratio is calculated from the total credit for each sector (Graph 5).
Graph 4. NPL shares per Economic Sector to Total NPL
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(Graph 5).
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transition matrix of performing loan into nonperforming loan for each bank. The 
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From those approaches, the nonperforming loan model is the most commonly 
used to determine the impact of macroeconomic conditions on banking risk. 
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Graph 5. NPL Ratio per Economic Sector
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Where the index iȱ ȱ ȱ ȱ ȱ ȱ t indicates 
quarterly time period. LNPLi,t denotes the logit transformation of the NPL ratio 
that can be expressed as:
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term. C(L) denotes lag polynomials taking general form
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on the macroeconomic impact on bank credit risk.
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The dynamic approach is adapted to take into account the persistence of time 
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With i = 1, ..., N and t = 1, ..., T denoting the dimension of cross section and 
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ȱȱǼǲȱǻǼȱȱȱǲȱǻǼȱȱ¢ǲȱǻǼȱ
ȱ ǻ¢ȱ ȱ ȱ Ǽǲȱ ȱ ǻǼȱ ȱ ǯȱ ȱ ȱ ŗŗŝȱ
ȱȱȱȱŗŖŚȱȱȱȱŗřȱȱȱȱ
ŘŖŖŖȱŗȱȱŘŖŗŜȱřȱǻǱȱȱǼǯȱ
(5)
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transformation as stated on equation (2). This transformation not only ensures that 
ȱȱȱȱȱ  and ȱǻȱȱ ȱŖȱȱŗǼȱȱȱ
ȱȱȱȱ¢¢ȱǯȱȱ¢ǰȱȱȱȱ
ȱȱȱȱȱŖȱȱȱǰȱȱȱȱȱȱȱ ȱ£ȱ
ȱȱ£ȱȱȱȱȱȱȱȱȱǯȱȱȱǰȱ
ȱȱȱȱęǯȱȱȱȱȱ ȱ
ȱȱȱȱȱȱȱȱŖȱȱ¢ȱǰȱ¢ȱ ȱȱ
ȱȱȱȱȱȱȱȱŖȱǻǯǯȱŗŖȬŜǼǯȱȱ ȱȱȱ
ȱȱȱȱȱȱȱȱȱȱǯȱ
ȱ ¡¢ȱ ȱ ȱMACROt is describe in Table 1. 
¢ȱȱ	ȱ ȱȱȮȱ¢ȱȱǻrgdpsa_qǼȱȱ¡ȱȱȱ
ȱȱȱ ȱȱǯȱȱȱȱȱȱ	ȱ ȱ
ȱȱȱǯȱĴȱȱȱ	ȱȱȱȱȱȱȱȱ
ȱȱȱȱȱȱȱǯȱȱȱȱȱȱȱ
ȱȱȱȱȱȱ	ȱȱȱ ȱȱǯȱȱȱ
policy rate (chpolrateǼȱȱȱȱȱȱȱȱ¢ȱ¢ȱ ȱ
ěȱǯȱ¢ȱȱȱĚȱǻhp_qǼȱěȱȱȱȱ
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Table 1.
ȱȱȱȱȱ
  
rgdpsa_q ȱ	ȱ ȱȱȱȱȱ¢ȱǰȱ¢ BI
chpolrate ȬȬȱȱȱȱȱȱ¢ȱ BI
nexr_q ȬȬȱȱȱȱȱȱȱ¡ȱǰȱȱȱ
ȱȱȱȱȱȱ
BI
hp_q ¢ȱ ȱȱȱȱǻȱȱĚȱǼ BI
comp_q ¢ȱ ȱȱ¢ȱȱǻ¢ȱȱĚȱǼ BI
IV. RESULTS AND ANALYSIS
Śǯŗǯȱ¡ȱěȱȱȱ
ȱȱȱȱę¡ȱěȱȱȱȱěȱ¢ȱ
ȱȱ¡ȱǻ¡ȱę¡ȱěȱĜȱǼȱȱȱȱ
ȱŘǯȱȱȱȱȱȱȱȱȱȱǰȱȱȱ
quality (payment collectability status) from current and special mention does not 
¢ȱȱȱȱ ȱȱǯȱǰȱȱ¢ȱȱȱ
ȱ ȱȱǻ ȱǼȱȱȱȱȱȱȱ¡¢ȱǯȱȱȱ
ȱǰȱȱȱȱȱȱȱȱȱȱ
ȱěȱȱ¢ȱȱȱǯ
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ŗŖƖȱȱ¢ȱȱ¢ȱȱȱȱȬȱǻ¡Ǽȱ¡ȱȱ¢ȱ
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¢ȱěȱȱȱȱȱȱ¢ȱȱȱ¢ȱȱ
ǯȱȱȱȱȱȱȱȱ¢ȱȱȱǯȱ
¢ȱ ȱ Ěȱ ěȱ ȱ ȱ ȱ ¢ȱ ȱ ȱ
ǰȱ  ȱ ȱ ȱ Ěȱ Ěȱ ȱ ȱ ȱ
¢ǰȱǰȱȱȱǯȱȱǰȱȱȱ¢ȱȱ ȱ
ȱ ȱ ȱ ȱ ¢ǰȱ ǰȱ ȱ ȱ ǰȱ ȱ ȱ
¡ȱȱ¢ȱěȱȱȱȱȱǯȱȱȱȱȱ¢ȱ
ȱȱ ǻŘŖŗŖřȱ ȱŘŖŗŜřǼȱ ȱ ȱ ȱȱ ȱ ȱ
sector. 
Table 2.
¡ȱěȱȱȱǻǼȱȱ
 ŗǯȱ¢ Řǯȱ
řǯȱ
ȱ
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4. 
 śǯȱ
NPL Ratio (Logit 
transf), L2
ŖǯŖŜŗ ** ŖǯŖŞş *** ŖǯŖşř *** ŖǯŗŖş *** ŖǯŖŘŜ
ǻŖǯŖŘŚǼ ǻŖǯŖŘŗǼ ǻŖǯŖŘŚǼ ǻŖǯŖŘŘǼ ǻŖǯŖřŖǼ
NPL Ratio (Logit 
transf), L1
ŖǯŝŝŖ *** ŖǯŝŗŘ *** ŖǯŝŖś *** Ŗǯŝŗş *** ŖǯŞŞŘ ***
ǻŖǯŖŘŗǼ ǻŖǯŖŘŝǼ ǻŖǯŖřŖǼ ǻŖǯŖŚŝǼ ǻŖǯŖřŝǼ
rgdpsa_q, L4 ȬŖǯŖŞŜ ** ȬŖǯŖŞŜ *** ŖǯŖŘř ȬŖǯŖŖŘ ȬŖǯŖŜŚ **
ǻŖǯŖřśǼ ǻŖǯŖŘŜǼ ǻŖǯŖřŗǼ ǻŖǯŖŚŖǼ ǻŖǯŖŘŝǼ
ȏǰȱř ŖǯŖŖř ȬŖǯŖŗŝ ȬŖǯŖŝŞ ** ŖǯŖŘř ȬŖǯŖŖś
ǻŖǯŖŘşǼ ǻŖǯŖŘŝǼ ǻŖǯŖřŚǼ ǻŖǯŖřşǼ ǻŖǯŖŘřǼ
rgdpsa_q, L2 ȬŖǯŖŜŜ ** ȬŖǯŖŗŗ ȬŖǯŖŜŝ ** ŖǯŖŝş * ȬŖǯŖřŜ *
ǻŖǯŖřŘǼ ǻŖǯŖřŖǼ ǻŖǯŖřŘǼ ǻŖǯŖŚŖǼ ǻŖǯŖŘŖǼ
rgdpsa_q, L1 ȬŖǯŖŝŗ ** ȬŖǯŖřŚ ȬŖǯŖŘŚ ȬŖǯŖŝŝ * ȬŖǯŖŗŚ
ǻŖǯŖřŘǼ ǻŖǯŖŘşǼ ǻŖǯŖřŜǼ ǻŖǯŖŚŚǼ ǻŖǯŖŘŝǼ
chpolrate, L4 ȬŖǯŗŗŜ *** ȬŖǯŖŚŜ ** ȬŖǯŖŗŞ ȬŖǯŖŞŖ ***
ǻŖǯŖŘŝǼ ǻŖǯŖŗşǼ ǻŖǯŖřŞǼ ǻŖǯŖŗşǼ
ǰȱř ŖǯŗřŜ *** ŖǯŖŚř * ȬŖǯŖŗŝ ŖǯŖŝŘ ***
ǻŖǯŖŚŗǼ ǻŖǯŖŘśǼ ǻŖǯŖśŖǼ ǻŖǯŖŘśǼ
chpolrate, L2 ȬŖǯŖŜŞ * ŖǯŖřŜ ŖǯŖŜř ŖǯŖřŖ
ǻŖǯŖŚŗǼ ǻŖǯŖŘŝǼ ǻŖǯŖŚŜǼ ǻŖǯŖŘŚǼ
chpolrate, L1 ŖǯŖŘŖ ȬŖǯŖŗŖ ŖǯŖŗŞ ȬŖǯŖŘś
ǻŖǯŖŘşǼ ǻŖǯŖŗşǼ ǻŖǯŖřŝǼ ǻŖǯŖŗşǼ
nexr_q, L4 ŖǯŖŖŗ
ǻŖǯŖŖŘǼ
¡ȏǰȱř ȬŖǯŖŖř
ǻŖǯŖŖŘǼ
nexr_q, L2 ŖǯŖŖŖ
ǻŖǯŖŖŘǼ
nexr_q, L1 ŖǯŖŖŘ
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conduct GMM estimation as a comparison. The estimation results are presented 
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Table 2.
¡ȱěȱȱȱǻǼȱȱȱǻǼ
 ŗǯȱ¢ Řǯȱ
řǯȱ
ȱ
¢
4. 
 śǯȱ
ǻŖǯŖŖřǼ
hp_q, L4 ŖǯŖŗŞ ŖǯŖŖŚ ŖǯŖŝŚ ***
ǻŖǯŖŗŘǼ ǻŖǯŖŗŘǼ ǻŖǯŖŗşǼ
ȏǰȱř ȬŖǯŖřŖ ** ȬŖǯŖŘŞ ** ȬŖǯŖřŘ
ǻŖǯŖŗŘǼ ǻŖǯŖŗŘǼ ǻŖǯŖŘŖǼ
hp_q, L2 ȬŖǯŖŖş ŖǯŖŗŞ ȬŖǯŖŚŚ **
ǻŖǯŖŗŚǼ ǻŖǯŖŗŚǼ ǻŖǯŖŘŗǼ
hp_q, L1 ȬŖǯŖŖŚ ȬŖǯŖŜŝ *** ȬŖǯŖŘŗ
ǻŖǯŖŗŗǼ ǻŖǯŖŗśǼ ǻŖǯŖŘřǼ
comp_q, L4 ȬŖǯŖŖŗ ŖǯŖŖŘ ŖǯŖŖŗ
ǻŖǯŖŖŗǼ ǻŖǯŖŖŗǼ ǻŖǯŖŖŗǼ
ȏǰȱř ŖǯŖŖŖ ŖǯŖŖŘ * ŖǯŖŖŖ
ǻŖǯŖŖŗǼ ǻŖǯŖŖŗǼ ǻŖǯŖŖŗǼ
comp_q, L2 ȬŖǯŖŖř *** ȬŖǯŖŖŗ ȬŖǯŖŖŘ *
ǻŖǯŖŖŗǼ ǻŖǯŖŖŗǼ ǻŖǯŖŖŗǼ
comp_q, L1 ŖǯŖŖŖ ŖǯŖŖŖ ŖǯŖŖŘ
ǻŖǯŖŖŗǼ ǻŖǯŖŖŗǼ ǻŖǯŖŖŘǼ
Dummy ȬŖǯŖśŚ
ǻŖǯŖřşǼ
Common intercept 
term
ȬŖǯŘŘř
ǻŖǯŗŖřǼ
*** ȬŖǯŚŗŚ
ǻŖǯŗŖşǼ
*** ȬŖǯřşś
ǻŖǯŗŗşǼ
*** ȬŖǯśřŚ
ǻŖǯŗŘŖǼ
*** ȬŖǯŘśş
ǻŖǯŗŜŚǼ
ȱ ŚŖŝŜ śŘŝş ŚşŖř řŜŜŘ ŜřşŖ
Total Groups ŗŖŝ 114 115 ŗŖŝ 115
Ȭȱǻ Ǽ ŖǯŜŞŚ ŖǯŜŘś ŖǯŜŘś ŖǯŜŘŗ ŖǯŜŞŗ
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Generalized Method of Moments (GMM estimation results)
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NPL Ratio (Logit 
transf), L2
ŖǯŖśŘ ŖǯŖŞŜ *** ŖǯŖŜŝ * Ŗǯŗśś *** ŖǯŖŚŜ
ǻŖǯŖřŚǼ ǻŖǯŖřŗǼ ǻŖǯŖřŚǼ ǻŖǯŖŚŖǼ ǻŖǯŖŘşǼ
NPL Ratio (Logit 
transf), L1
ŖǯŝŞŘ *** ŖǯŝŘŚ *** ŖǯŜŞř *** ŖǯŝŞŘ *** ŖǯşŘŗ ***
ǻŖǯŖřŘǼ ǻŖǯŖřŝǼ ǻŖǯŖřŚǼ ǻŖǯŖśŗǼ ǻŖǯŖřŜǼ
Rgdpsa_q, L4 ȬŖǯŖśř ȬŖǯŖŜś ** ŖǯŖŖŞ ŖǯŖŖŘ ȬŖǯŖřŚ
ǻŖǯŖřśǼ ǻŖǯŖŘŝǼ ǻŖǯŖřśǼ ǻŖǯŖŚŜǼ ǻŖǯŖŘśǼ
ȏǰȱř ŖǯŖŖŘ ȬŖǯŖŖŞ ȬŖǯŖşŗ ** ŖǯŖřŜ ŖǯŖŘŚ
ǻŖǯŖřřǼ ǻŖǯŖŘŞǼ ǻŖǯŖřŝǼ ǻŖǯŖřşǼ ǻŖǯŖŘŜǼ
Rgdpsa_q, L2 ȬŖǯŖŝŘ ** ȬŖǯŖŗř ȬŖǯŖŞŘ *** ŖǯŖŞŗ ** ȬŖǯŖŗŞ
ǻŖǯŖřŜǼ ǻŖǯŖŘşǼ ǻŖǯŖřŘǼ ǻŖǯŖřşǼ ǻŖǯŖŘŖǼ
Rgdpsa_q, L1 ȬŖǯŖśŖ ȬŖǯŖřř ȬŖǯŖŘŜ ȬŖǯŖśŞ ŖǯŖŗŜ
ǻŖǯŖřřǼ ǻŖǯŖřŖǼ ǻŖǯŖřŜǼ ǻŖǯŖŚřǼ ǻŖǯŖŘřǼ
Chpolrate, L4 ȬŖǯŗŘŖ *** ȬŖǯŖŚş ** ȬŖǯŖŚŘ ȬŖǯŖŞŘ ***
ǻŖǯŖŘŞǼ ǻŖǯŖŘŗǼ ǻŖǯŖřŚǼ ǻŖǯŖŗşǼ
ǰȱř ŖǯŗŚś *** ŖǯŖśŖ * ȬŖǯŖŖŞ ŖǯŖŞř ***
ǻŖǯŖŚŗǼ ǻŖǯŖŘŜǼ ǻŖǯŖŚŝǼ ǻŖǯŖŘŚǼ
Chpolrate, L2 ȬŖǯŖŞŜ ** ŖǯŖŘř ŖǯŖŜŗ ŖǯŖŖş
ǻŖǯŖŚřǼ ǻŖǯŖŘŜǼ ǻŖǯŖŚŞǼ ǻŖǯŖŘŘǼ
Chpolrate, L1 ŖǯŖřŘ ȬŖǯŖŗŖ ŖǯŖŚŜ ȬŖǯŖŗŗ
ǻŖǯŖŘŞǼ ǻŖǯŖŗŝǼ ǻŖǯŖŚŗǼ ǻŖǯŖŘŖǼ
Nexr_q, L4   ŖǯŖŖŖ
ǻŖǯŖŖŘǼ
¡ȏǰȱř   ȬŖǯŖŖŚ **
ǻŖǯŖŖŘǼ
Nexr_q, L2   ȬŖǯŖŖŗ
ǻŖǯŖŖřǼ
Nexr_q, L1   ŖǯŖŖŘ
ǻŖǯŖŖřǼ

ȏǰȱŚ  ŖǯŖŗś ŖǯŖŖŝ ŖǯŖşŝ ***
ǻŖǯŖŗŚǼ ǻŖǯŖŗŘǼ ǻŖǯŖŘŗǼ

ȏǰȱř  ȬŖǯŖŘś ** ȬŖǯŖŘş ** ȬŖǯŖŗŗ
ǻŖǯŖŗŘǼ ǻŖǯŖŗŚǼ ǻŖǯŖŘŗǼ

ȏǰȱŘ  ȬŖǯŖŗř ŖǯŖŖş ȬŖǯŖŚŗ *
ǻŖǯŖŗśǼ ǻŖǯŖŗŜǼ ǻŖǯŖŘŘǼ

ȏǰȱŗ  ȬŖǯŖŖś ȬŖǯŖŝś *** ȬŖǯŖŗŝ
ǻŖǯŖŗŖǼ ǻŖǯŖŗśǼ ǻŖǯŖŘşǼ
Comp_q, L4  ȬŖǯŖŖŗ ŖǯŖŖŘ ŖǯŖŖŗ
ǻŖǯŖŖŗǼ ǻŖǯŖŖŗǼ ǻŖǯŖŖŗǼ
ȏǰȱř  ŖǯŖŖŖ ŖǯŖŖř * ȬŖǯŖŖŘ **
ǻŖǯŖŖŗǼ ǻŖǯŖŖŗǼ ǻŖǯŖŖŗǼ
Credit Risk Models for Five Major Sectors in Indonesia ŚŘř
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macroeconomic determinants changed in permanent basis. Equation (1) can be 
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Generalized Method of Moments (GMM estimation results) (Continued)
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Comp_q, L2  ȬŖǯŖŖŘ * ȬŖǯŖŖŗ ȬŖǯŖŖŘ **
ǻŖǯŖŖŗǼ ǻŖǯŖŖŗǼ ǻŖǯŖŖŗǼ
Comp_q, L1  ŖǯŖŖŖ ŖǯŖŖŖ ŖǯŖŖŗ
ǻŖǯŖŖŗǼ ǻŖǯŖŖŗǼ ǻŖǯŖŖŗǼ
Dummy ȬŖǯŗśŚ *
ǻŖǯŖŞŗǼ
Common intercept 
term
ȬŖǯŘŝŜ
ǻŖǯŗřşǼ
** ȬŖǯŚŗŝ
ǻŖǯŗŜřǼ
*** ȬŖǯŚŜŞ
ǻŖǯŗśŖǼ
*** ȬŖǯŘŚş
ǻŖǯŗşŖǼ
ȬŖǯŗŚş
ǻŖǯŗŗřǼ
ȱ ŚŖŝŜ śŘŝş ŚşŖř řŜŜŘ ŜřşŖ
Total groups ŗŖŝ 114 115 ŗŖŝ 115
Total Instruments ŗřŚ 124 ŗŘŖ ŗŘŖ 142
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Rgdpsa_q ȬŖǯŖŜŘ ȬŖǯŖřś ȬŖǯŖřŚ ŖǯŖŖŜ ȬŖǯŖŜŗ
Chpolrate ȬŖǯŖŖŞ ŖǯŖŖś ŖǯŖŗř ȬŖǯŖŖŘ
Nexr_q ȬŖǯŖŖŗ
Comp_q ȬŖǯŖŖŜ ȬŖǯŖŗŝ ȬŖǯŖŖŜ
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sectors. Thus, during economic contraction phase, NPL in commodity and other 
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This paper analyze Nonperforming Loan ratio to total credit (NPL), as a 
¡¢ȱ ȱ ȱ ǰȱ ȱęȱȱȱ ȱ¢ȱ£ȱȱȱȱ
ŗŗŝȱȱȱȱȱȱȱŘŖŖŖŗȱȱŘŖŗŜřǯȱȱȱ
¢ȱ  ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ  ȱ ȱ ȱ
ȱǯȱȱȱȱȱ Ǳ
a. ȱ ȱ  ȱ ȱ ȱȱȱ ȱ ȱ ¢ȱ ȱ ȱ
credit risks in all sectors. 
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other sectors. If policy rate declined, credit interest rate declined and credit 
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NPL in three sectors, namely trade, manufacturing industry, and construction 
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NPLs.
c. The NPL ratios corresponding to commodity and other sectors are more 
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ȱ ¢ȱȱ ȱ ǯȱȱ ȱ	ȱ ȱȱ
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as large as the ones corresponding to NPL ratios of manufacturing industry 
and trade sectors. Thus, during an economic contraction phase, NPLs of 
¢ȱȱȱȱ ȱȱȱȱȱȱȱ
industry and trade sectors.
This study analyzed the credit risk by looking at the NPL ratio and its 
macroeconomic determinants. This credit risk model can be used as one of the 
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